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ADVISORY ON THE USE OF THIS DOCUMENT

The information contalned in this decument hae been developed sclely for the

. purpose of providing general guidance to employees of tha Goddard Space Flight
center {G5FC}. This document may be dietributed ocutside GSFC only as a
courtesy to other government agenciee and contrxactors. Any distribution of
+his dooument, or application or use Of the infosmation coatained Merein, ie
expresely conditioned upon, and is subject Lo, the following undseratandings
and limitationc:

(a) The information was developed for general guidance only and is
subject to change at any time;

{b) The informaticon was developed under unlgue GSFC laboratory cenditions
which may differ substantially from outside conditions;

-3} GSFC does not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditlons;

{d} The informatiocn sheuld not be construsd as a representation of
produst performance by elther GSFC eor the manufacturer?

{=) Heither the United States government nor any person acting on beshalf
of tha United States government assumes any liability resulting from
the application or use of the infermation.
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A radiation evaluation was performed on 54ACT157 to determine the
total dose tolerance of these part=s, & brief summary of the test
results is provided below. For detailed information, refer to
Tables T through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 50, 75 and 100 krads . After 100 krads,
the parts were allowed to anneal under kias at +25°C for 96 and
168 hours, and then the parts were further irradiated to 200 and
300 krads (cumulative). The parts were finally annealed under
bias at +100°C for 168 hours. After each radiation exposure and

“annealing treatment, parts were electrically tested at +25°C

according to the test conditions and the specification limits
listed in Table III. These tests included twe functional tests
at 1MHz {performed at VCC levels of 4.5V and 5.5V) after each
radiation and annealing step.

All eight parts passed initial (pre=-irradiation) electrical
measurements. After the first radiation exposure to 10 krads,
three parts exceeded the maximum specification limit of 160uA for
I¢CL. Failed readings ranged from 176uA to 530ul. On continued
exposure to 20 krads, six parts exceeded the specification limit
for ICCL and five parts exceeded the specification limits for
dICC and ICCH. TCC readings continued to degrade on continued
exposure to 30 and 50 krads, and at 75 krads, six of the eight
parts had ICC readings greater than 32mA, the upper measurement
limit of the test equipment. However, two parts (SNs 142 and
145) continued to pass all tests. The same failures were
observed after 100 krads and no significant recovery occurred
after annealing the parts for 96 and 168 hours.



At 200 krads, three parts failed functional test #1. Also, six
of the eight parts continued te fail the ICC tests and three
parts did not meet the minimun specification limit for VOH1. At
300 krads, six parts failed functional test #1 and SN 142
marginally exceeded the specificatien limit for ICCL with a
reading of 171uA, ICC readings decreased significantly after
annealing the parts for 168 hours at 100°C. Three parts passed
all TCC tests and average ICCH and ICCL readings fell from above
32mA to 4mA and émh, respectively. However, all parts falled
functional test #1 after this final annealing treatment. Table IV
provides the mean and standard deviation values for each
parameter after each radiation exposure and annealing treatment.
It aleo provides a summary of the functional test results after
each radiation/annealing step.

any further details about this evaluation can be oktained upon
request. If you have any guestions, please call me at (301) 731-
8954.

* In this report, the term "rads" is used as an abbreviation for

rads (5i).



TABLE II. Radiationh sSchedule

EVENTS

l) Initial Electrical Measurements

2) 10 krads irradiation @ 500 rads/hr
Post 10 Krads Electrical Measuraments

3} 20 krads irradiation @ 500 rads/hr
Poat 20 krads Electrical Measurements

4} 30 krads irradiation @ 480 rads/hr
Pest 30 krads Electrical Measuramants

) 50 krads irradlation @ 980 rads/hr
Post 50 krads Electrical Measurements

6) 75 krads irradiation @ 1250 rads/hr
Past 75 krads Electrical Measurements

7) 100 krads irradiation € 1250 rads/hr
Post 100 krads Electrical Measurements

8) 96 hrs annealing at 25°C
Post 96 hr Electrical Measurements

2) 168 hrs annealing at 25°C
Fost 168 hr Electrical Measurements

10) 200 krads irradiation @ 1600 rads/hr
Post 200 krads Electrical Measurements

11) 300 Kkrads irradiation € 4900 rads/hr
Post 300 krads Electrical Measurements

12) 168 hrs annealing at p00°C
Peost 168 hr Electrical Measurements

Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray

facility at GSFC.

= All electrical measurements were performed off-site at 25°¢.

= All annealing performed under bias.

DATE

07/31/91

12/05/91
12/06/91

12/06/91
12/07/91

12/09/91
12710791

12/10/91
12711791

12711791
12712791

12/12/9%
12/13/91

12/13/91
12717791

12/13/91
12/20/91

12/20/91
12/23/91

12/23/91
12/24/91

12/24/91
12731791



Table ITIT. Electrical Characteristics of 54ACT157
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TABLE IV: Summary of Electrical Measurements
after Total Dose Exposures and Annealing for 54ACT157

2/ 3/

Total Dose Exposure (krads)

Pre-Rad 10 20 30 50 100
Parameters mean sd Mnean mean sd ad sd
Funcl GVCC=4.5V ' :
Func2 EVCC=5.5Y
VOH1 v 2 0 .01 .01
VOH2 v .01 0 .01 .01
VOE3 v .01 .0l .01
VK4 v 0 .01 .01
YOES v .01 .01 .02
‘¥OL1 my 0 2.9 9 12
VOL2 my 0 3.6 i0 12
VOL3 mny 19 g 13 15
vOoL4 my 15 1qQ 14 15
VOLS mv 21 20 21 23
IIH na 0 0 0
IIL A 0 0
dIce mA .02 3.9 13 -
ICCH uh : 0 1.4E3 10E3 -
005 Ui 0 4,2E3 - -
TPLHL ns ¢.2 0.1 0.1 0.1
TPHLL ns 0.2 0.1 .09 .08
TPLHZ ns 0.2 0.1 0.2 0.1 -
TPHL2 ns 0.2 .07 .C7 . 0F
TPLHA ns 0.4 0.2 0.3 9.3

<Table IV contlinued cn next pager




Table IV. (continued)

Anneal
Anneal @25°C TDE (krads) 100°C
Fre-Rad 96 hrs 168 hrs 200 300 168 hrs
Spec. Limits

Farameters min max mean s5d mean sd mean sd mean sd mean sd mean ed
Funcl @VCC=4.5V F
Func? @VCC=5.5v
VCH1 v 4.4 .01 g1 0.9 1.7
VOH2 vl 5.4 01 o1 02 0
VCHI V| 3.7 .01 .01 03 .01
VCH4 V4.7 .01 .01 03 .01
vCUs vV |3.85 .01 UL .02 .01
VoLl my ¢ 1z 10 15 4.8
VOL2 my 0 1z 21 b 5.1
VOL3 ov q 15 -3 17 19
VOoL4 my 0 15 15 13 13
VOoLS my o 24 22 25 313
ITE Ui G 0 Q a Q
ITL ua -1 4] Q 0 Q
ldIcce ma | -1.6 - - - E.S
ICCH A ] 1283 13E3 - 4E3
CCL ul 1 - - - 6E3
TPLH1 3/ ns 1 0.2 0.2 0.2 0.z
TPHL1 3/ s 1 0.2 C.2 d.2 0.2
T2LHZ 3/ ns 1 0.2 ¢.2 0.2 .13
TPRHLZ 3/ ns L 0.2 0.2 0.2 0.2
TPLHAZ2 3f ns 1 0.3 0.4 0.4 0.3
Notas:
1/ The mear and standa~d deviation values were calculated over the elght parts irradiated in this testing.
The contrel samples remained constant throughout the zesting and are net included in this table.
2/ "»2E47 and "»32° incdicate that some of the parts were exceeding 22mi, the upper limi- thet the test
eguipment could measure f£for this parameter.,
3/ &t all steps at and above 96-kour annealing, AC timing measurements were shifted upward by
aparoximagtely Ins due to calibration of the test egquipment. The averagse readings reflect this saif- in
this table, 2»ut are rat irdicazive of AC failures. Also, this takle does no: include dara for TPHLI,

since no reliable measursments ware made for this parameter.
* HNo rel.zbhle measurements were made for this parametaer at the noted radiation level.
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Figure 1.

Radlation Blas Cilrcuit for S54ACT157
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VCC = 5.0 +f- 0.5 V.

R = 2K OHM +/- 10%, 1/4 WATT
Ta = 25 Deg. O except during the final annealing etep.
During the final anncalling step., Ta = 100 Deg. C.

voo/2 +f- 0.5 ¥



